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AMENDMENTS TO THE CLAIMS 

Please CANCEL claims 5, 18, 29 and 35 without prejudice or disclaimer. 
Please AMEND claims 1-4, 6, 12-14, 16, 19, 23-28, 30-34, 36-38, 42, 44, 45 and 
49-52, as shown below. 

The following is a complete list of all claims in this application. 

1 . (Currently Amended) A network switching device comprising: 
an ingress module adapt e d configured to receive frames of data from a channel 
and store the frames of in one or more buffers , wherein each frame of data has one of a 
plurality of classes of service , and to otoro tho data i n on o or more buffers ; af»d 
one or more queues; 

a forwarding module configured to enqueue each of the buffers to the one or 
more gueues after the ingress module stores the data frames in one or more of the one 
or more buffers: and 

a plurality of counters comprising one counter for each of the classes of service, 
wherein each of the counters is configured to 

store a count for the channel for a respective one of the classes of service, 
increment the count when the forwarding module enqueues one of the 
buffers storing the data of one of the frames having the respective class of 
service, and 
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decrement the count after the data stored in a buffer for a frame received 
from the channel and having the respective class of service is transmitted from 
the network switching device; and 

an egress module adapt e d configured to exercise flow control on the channel for 
each of the classes of service when th e numb e r of th e buff e rs stor i ng frames of data 
r e c ei v e d from tho chann e l and having tho class of s e rvio e but not y e t transm i tted from 
th e n e twork sw i tch i ng d o v i co the count for the class of service exceeds a predetermined 
threshold for the class of service. 

2. (Currently Amended) The network switching device of claim 1 : 
wherein, to exercise flow control for one of the classes of service, the egress 

module is further adapted configured to send a pause frame to the channel, and 
wherein the pause frame indicates the one of the classes of service. 

3. (Currently Amended) The network switching device of claim 1 : 

wherein the egress module is further adapt e d configured to terminate flow control 
on the channel for each of the classes of service when th e numb e r of th e buff e rs storing 
fram es of data hav i ng th e c l ass of s e rv i c e but not y e t tran s m i tt e d from th e n e twork 
sw i tching d e v i c e the count for the class of service falls below a further predetermined 
threshold for the class of service. 
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wherein, to terminate flow control for one of the classes of service, the egress 

module is further adapted configured to send a pause release frame to the channel, and 

wherein the pause release frame indicates the one of the classes of service. 

5. (Cancelled) 

6. (Currently Amended) The network switching device of claim [[5]] V. 
wherein the egress module is further adapt e d configured to terminate flow control 

on the channel for each of the classes of service when the count for the class of service 
falls below a further predetermined threshold for the class of service. 

7. (Original) An integrated circuit comprising the network switching device of 
claim 1. 

8. (Original) A network switch comprising the network switching device of 
claim 1. 

9. (Original) An output-queued network switch comprising the network 
switching device of claim 1 . 

1 0. (Original) The network switching device of claim 1 , further comprising: 
a memory comprising the buffers. 
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1 1 . (Original) An integrated circuit comprising the network switching device of 
claim 10. 

1 2. (Currently Amended) The network switching device of claim 1 , further 
comprising: 

a reserve module adapt e d configured to reserve one or more of th e buffers to the 
channel; 

wherein the a pause threshold for the channel is a function of at least one of the 
group consisting of 

the number of the buffers reserved to the channel; and 
the number of the buffers neither reserved nor enqueued. 

1 3. (Currently Amended) The network switching device of claim 3, further 
comprising: 

a reserve module adapt e d configured to reserve one or more of th e buffers to the 
channel; 

wherein the a pause release threshold for the channel is a function of at least 
one of the group consisting of 

the number of the buffers reserved to the channel; and 
the number of the buffers neither reserved nor enqueued. 
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ingress module means for receiving the frames of data from a channel, wherein 
each frame of data has one of a plurality of classes of service, and to store the data in 
one or more buffers; and 

one or more queue means for queuing the one or more buffers: 

forwarding module means for enqueuing each of the one or more buffers to one 
or more of the one or more gueue means after the ingress module means stores the 
data of one of the frames in the one or more buffers: 

a plurality of counter means comprising one counter means for each of the 
classes of service, each of the counter means for: 

storing a count for the channel for a respective one of the classes of 

service, 

incrementing the count when the forwarding module engueues one of the 
buffers storing the data from one of the frames having the respective class of 
service, and 

decrementing the count after the data stored in a buffer for a frame 
received from the channel and having the respective class of service is 
transmitted from the network switching device: and 

egress module means for exercising flow control on the channel for each of the 
classes of service when th e number of the buffers storing fram e s of data rec ei v e d from 
th e channel and hav i ng th e c l as s of s e rv i c e but not y e t transm i tted from th e n e twork 
sw i tch i ng devic e the count for the class of service exceeds a predetermined threshold 
for the class of service. 
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15. (Original) The network switching device of claim 14: 

wherein, to exercise flow control for one of the classes of service, the egress 
module means sends a pause frame to the channel; and 

wherein the pause frame indicates the one of the classes of service. 

16. (Currently Amended) The network switching device of claim 14: 
wherein the egress module means terminates flow control on the channel for 

each of the classes of service when th e number of tho buffers stor i ng fram e s of data 
having th e c l ass of se rv i c e but not y e t transmitt e d from th e n e twork s w i tch i ng d e v i c e the 
count for the class of service falls below a further predetermined threshold for the class 
of service. 

1 7. (Original) The network switching device of claim 16: 

wherein, to terminate flow control for one of the classes of service, the egress 
module means sends a pause release frame to the channel, and wherein the pause 
release frame indicates the one of the classes of service. 

18. (Cancelled) 

1 9. (Currently Amended) The network switching device of claim [[1 8]] 14: 
wherein the egress module means terminates flow control on the channel for 

each of the classes of service when the count for the class of service falls below a 
further predetermined threshold for the class of service. 
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20. (Original) An integrated circuit comprising the network switching device of 
claim 14. 

21 . (Original) A network switch comprising the network switching device of 
claim 14. 

22. (Original) An output-queued network switch comprising the network 
switching device of claim 14. 

23. (Currently Amended) The network switching device of claim 14, further 
comprising: reserve module means for reserving one or more ef-the buffers to the 
channel; 

wherein the a pause threshold for the channel is a function of at least one of the 
group consisting of: 

the number of the buffers reserved to the channel; and 
the number of the buffers neither reserved nor enqueued. 

24. (Currently Amended) The network switching device of claim 16, further 
comprising: 

reserve module means for reserving one or more of th e buffers to the channel; 
wherein the a pause release threshold for the channel is a function of at least 
one of the group consisting of 



11 



Application No. 10/669,783 
Response Dated September 17, 2007 
Reply to Non-Final Office Action of May 16, 2007 

the number of the buffers reserved to the channel; and 

the number of the buffers neither reserved nor enqueued. 

25. (Currently Amended) A method comprising: 

receiving frames of data from a channel, wherein each frame of data has one of 
a plurality of classes of service; 

storing the data in one or more buffers; a«4 

enaueueinq each of the buffers to one or more output queues after storing the 
data of one of the frames in the buffer; 

storing a count for the channel for each of the classes of service; 

incrementing the count for one of the classes of service enqueueinq one of the 
buffers storing the data from one of the frames received from the channel and having 
the one of the classes of service: 

decrementing the count for one of the classes of service after the data stored in a 
buffer for a frame received from the channel and having the one of the classes of 
service is transmitted: and 

exercising flow control on the channel for each of the classes of service when the 
number of tho buff e rs stor i ng frames of data roce i ved from the channo l and hav i ng th e 
Glass »f ft a rv i nrc hut nnt ynt tmnfimittnd from tho network sw i tch the count for the one of 
the classes of service exceeds a predetermined threshold for the class of service. 

26. (Currently Amended) The method of claim 25, wherein exercising flow 
control for one of the classes of service comprises: 
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sending a pause frame to the channel, wherein the pause frame indicates the 
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27. (Currently Amended) The method of claim 25, further comprising: 
terminating flow control on the channel for each of the classes of service when 

th o number of the buffers storing frames of data having tho class of oorvio e but not yet 
transmitted from the n e twork sw i tch the count for the one of the classes falls below a 
further predetermined threshold for the class of service. 

28. (Currently Amended) The method of claim 27, wherein terminating flow 
control for one of the classes of service comprises: 

sending a pause release frame to the channel, and wherein the pause release 
frame indicates the one of the classes of service to be released . 

29. (Cancelled) 

30. (Currently Amended) The method of claim [[29]] 25, further comprising: 
terminating flow control on the channel for each of the classes of service when 

the count for the class of service falls below a further predetermined threshold for the 
class of service. 

31 . (Currently Amended) A computer readable medium having a stored 
computer program embodying instructions executable by a proc e s s or to control 
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computer, which, when executed by the computer, cause the computer to control an 

apparatus having an ingress module connected to a channel and an egress module 

connected to the channel, the comput e r program instructions comprising: 

instructions for storing data in one or more buffers for frames of the data received 
by the ingress module from the channel, wherein each frame has one of a plurality of 
classes of service; af»d 

instructions for enaueueinq each of the buffers to one or more output queues 
after storing the data for one of the frames in the buffer: 

instructions for storing a count for the channel for each of the classes of service: 

instructions for incrementing the count for one of the classes of service when 
enqueueing one of the buffers storing the data for one of the frames received from the 
channel and having the one of the classes of service, and 

instructions for decrementing the count for one of the classes of service after the 
data stored in a buffer for a frame received from the channel and having the one of the 
classes of service is transmitted: and 

instructions for causing the egress module to exercise flow control on the 
channel for each of the classes of service when th e numb e r of th e buff e rs stor i ng th e 
data for fram e s roco i v e d by th e i ngr e ss modu l e from the channe l and having th e c l ass 
of s e rv i ce but not v e t transm i tt e d from the apparatu s the count for each class of service 
exceeds a predetermined threshold for the class of service. 
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32. (Currently Amended) The computer program readable medium of claim 31 , 
wherein the instructions for causing the egress module to exercise flow control for one 
of the classes of service comprises: 

instructions for causing the egress module to send a pause frame to the channel, 
wherein the pause frame indicates the one of the classes of service to be paused. 

33. (Currently Amended) The computer program readable medium of claim 31 , 
the instructions further comprising: 

instructions for causing the egress module to terminate flow control on the 
channel for each of the classes of service when tho numb e r of tho bufforo otor i ng th e 
data for framos having tho G l ass of oorvioo but not yot tranomittod from tho apparatus 
the count for each class of service falls below a further predetermined threshold for the 
class of service. 

34. (Currently Amended) The computer program readable medium of claim 33, 
wherein the instructions for causing the egress module to terminate flow control for one 
of the classes of service comprises: 

instructions for causing the egress module to send a pause release frame to the 
channel, wherein the pause release frame indicates the one of the classes of service to 
be released . 

35. (Cancelled) 
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36. (Currently Amended) The computer program readable medium of claim 
[[35]] 31, the instructions further comprising: 

instructions for causing the egress module to terminate flow control on the 
channel for each of the classes of service when the count for the class of service falls 
below a further predetermined threshold for the class of service. 

37. (Currently Amended) A network switching device comprising: 

a plurality of counters for of a plurality of classes of service, res pectively, each 
counter configured to: 

store a count for a respective one of the classes of service: 
increment the count when one of buffers storing one or more frames of 
data having the respective class of service is enqueued: and 

decrement the count after the one or more frames of data stored in the 
one or more buffers is transmitted from the network switching device: 
an egress module adapt e d configured to generate a pause frame indicating one 
or more of the classes of service to be paused when one or more cou nts for the one or 
more classes of service exceed a predetermined threshold for the one or more classes 
of service rotr i ov o framoo of data from a memory, and to transm i t th e framoo of data to 
a channe l , whoroin oach of tho framoo of data hoc ono of a plura li ty of c l asses of 
s e rvic e; and 

an ingress module adapted configured to receive the a pause frame i ndicat i ng 
ono or moro of th e olaooos of service to bo paused ; 
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wherein, in response to the pause frame, the egress module is further adapt e d 
configured to cease to transmit the frames of data having the one or more classes of 
service to be pausedrafld 

cont i nu e to transm i t th e frames of data not hav i ng th e on e or mor e c l ass e s 

of s e rv i ce to b e paused . 

38. (Currently Amended) The network switching device of claim 37: 
wherein the egress module is further configured to generate a pause release 

frame indicating one or more of the classes of service to be released when one or more 
counts for the respective classes of service fall below the predetermined threshold for 
the respective classes of service: 

wherein the ingress module is further adapt e d configured to receive a the pause 
release frame i nd i cat i ng on e or more of th e c l a s s es of s e rvic e to b e r ele a se d ; 

wherein, in response to the pause release frame, the egress module is further 
adapt e d configured to resume transmitting the frames of data having the one or more 
classes of service to be released. 

39. (Original) An integrated circuit comprising the network switching device of 
claim 37. 

40. (Original) A network switch comprising the network switching device of 
claim 37. 
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41 . (Original) An output-queued network switch comprising the network switch 
of claim 37. 

42. (Currently Amended) The network switching device of claim 37, furth e r 
compr i sing: a wherein the memory comprises oompr i o i ng th e buffers. 

43. (Original) An integrated circuit comprising the network switching device of 
claim 42. 

44. (Currently Amended) A network switching device comprising: 
means for storing a plurality of counts for a plurality of classes of service, 

respectively. 

means for incrementing each count upon enqueuing one or more buffers storing 
one or more frames of data, each of the frames of data having one of the classes of 
service, and 

means for decrementing each count after the one or more frames of data stored 
in the one or more buffers are transmitted from the network switching device: 

ogr o ss module means for generating a pause frame indicating one or more 
classes of services to be paused when the one or more counts for the respective 
classes of service exceed a predetermined threshold for the respective classes of 
service: rotr i oving framos of data from a memory, and for transmitting tho frames of data 
to a channol, whorein oach of tho fram e s of data has ono of a p l ura li ty of c l asses of 
s e rv i c e; and 
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i ngrocc modu l o moans for rocoiving a paus e framo ind i cating ono or more of th e 
c l ass e s of corv i co to bo paused; 

wh e r ei n, i n r e spons e to th e pause fram e , th e e gr e ss modul e m e ans 

ceas e s means for ceasing to transmit the frames of data having the one or more 
of the classes of service to be paused in response to the pause frame^ aftd 

cont i nu e s to transm i t tho frames of data not hav i ng tho on o or moro of the 
c l asses of sorvico to be paus e d . 

45. (Currently Amended) The network switching device of claim 44, further 
comprising: 

means for generating wh o ro i n tho i ngross modulo moans rec e iv e s a pause 
release frame indicating one or more of the classes of service to be released when one 
or more counts for the respective classes of service fall below the predetermined 
threshold for the respective classes of service ; 

whoro i n, in r e sponse to tho pauso framo, tho e gress modu l e moans resumes 
means for resuming transmitting the frames of data having the one or more of the 
classes of service to be released. 

46. (Original) An integrated circuit comprising the network switching device of 
claim 44. 

47. (Original) A network switch comprising the network switching device of 
claim 44. 
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48. (Original) An output-queued network switch comprising the network switch 
of claim 44. 

49. (Currently Amended) A method comprising: 

storing a plurality of counts for a plurality of classes of service, respectively: 

incrementing each count upon enqueuing one or more buffers storing one or 
more frames of data, each frame of data having one of the classes of service: 

decrementing each count after the one or more frames of data stored in the one 
or more buffers and having the one of the classes of service are transmitted from the 
network switching device: 

transmitt i ng frames of data to a channe l , whoro i n oaoh of tho framos of data has 
on e of a p l urality of class e s of s e rv i c e; 

generating a pause frame indicating that one ore more of the classes of service 
to be paused when one or more counts for the respective classes of service exceed a 
predetermined threshold for the respective classes of service: and 

r e c ei ving a paus e fram e ind i cating on e or mor e of th e c l a sses of se rv i c e to b e 
pousG ci' 3 nd 

i n r e sponse to tho pauc o fram o , 

ceasing to transmit the frames of data having the one or more classes of service 
to be pausedr-and 

continuing to transm i t tho fram e s of data not having th e on e or mor e class e s of 
s e rv i c e to b e paus e d . 
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50. (Currently Amended) The method of claim 49, further comprising: 
rec ei v i ng generating a pause release frame indicating one or more of the classes 

of service to be released when one or more counts for the respective classes of service 
fall below a predetermined threshold for the respective classes of service ; and 

in r e spons e to th e paus e r ele as e fram e , resuming transmitting the frames of data 
having the one or more classes of service to be released. 

51 . (Currently Amended) A computer program readable medium having a 
stored computer program embodying instructions, which, when executed bv a computer, 
cause the computer ombody i ng inctruGt i ono oxooutab l o by a processor to control an 
apparatus having an ingress module connected to a channel and an egress module 
connected to the channel, the comput o r program instructions comprising: 

instructions for storing a plurality of counts for a channel for a plurality of classes 
of service, respectively: 

instructions for incrementing each count upon enoueuing one or more buffers 
storing one or more frames of data having the respective class of service: 

instructions for decrementing each count after the one or more frames of data 
stored in the one or more buffers and having the respective class of service is 
transmitted from the network switching device: 

causing th e e gr e ss modu le to transm i t fram e s of data to th e chann el , wh e r ei n 
oach of th e frames of data has ono of a p l urality of classoo of servic e ; and 
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instructions for generating a pause frame indicating that one or more classes of 
services to be paused when one or more counts for the respective cla sses of service 
exceed a predetermined threshold for the respect ive classes of service; 

i n rooponse to tho ingress modu l o recoiving a pauco framo from the ohanno l , the 
pauo o framo i ndicat i ng ono or moro of tho clacooo of sorv i oo to b o paused , 

instructions for caus i ng th e egrooo modulo to coase ceasing to transmit the 
frames of data having the one or more classes of service to be pausedr-and 

caus i ng tho e grooo modu lo to continue to transm i t tho framoc of data not hav i ng 
tho ono or moro o l asseo of oorv i ce to bo paused . 

52. (Currently Amended) The computer program readable medium of claim 51 , 
the instructions further comprising: 

instructions for generating a pause release frame indicating tha t one or more of 
the classes of service to be released when one or more counts for the respective 
classes of service fall below the predetermined threshold for the respectiv e classes of 
service: and 

instructions for resuming transmitting the frames of dat a having the one or more 
classes of service to be released. 

i n roopons e to tho ingress modulo rocoiv i ng a pauoo releaoo framo from the 
channol, tho pauoo rol o aso framo indicating ono or moro of tho c l asoos of service to be 
roloas e d, causing tho ogross modu l o to r e oumo transmitting tho framoc of data having 
tho on e or moro olasooo of sorv i co to bo roloasod. 
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